Objective: To evaluate the impact of music therapy on breastfeeding rates among mothers of premature newborns.
Introduction
Music therapy has been shown to have positive effects in several areas, such as mental health, special education, rehabilitation, and social development. Some studies have demonstrated that music therapy can reduce maternal anxiety, helping mothers to cope with their infants' stay in the neonatal intensive care unit (NICU), and also influences preterm behavior, providing greater periods of quiet sleep states, less crying, and an increase in weight gain [1] [2] [3] [4] ; but none of the studies have addressed the influence of music therapy on breastfeeding rates.
Promoting breastfeeding is a well-known, simple, and efficient strategy to decrease morbidity and mortality in children all over the world 5 No conflicts of interest declared concerning the publication of this article. to healthcare personnel. This study aims to evaluate the impact of music therapy, which was applied to mothers of premature newborns during hospital stay, on breastfeeding rates at the time of infant discharge from hospital and at follow-up visits. The hypothesis is that music therapy can increase those rates.
Methods
This was an open randomized controlled trial (RCT) with mothers of premature newborns admitted to the NICU, Sample size was calculated considering the expected breastfeeding rate at the time of the infant hospital discharge and at the first follow-up visit (between 7 and 15 days after discharge). According to data of the follow-up service, this rate was around 75%. Expecting an absolute difference of 22% between groups, 95% confidence level (5% alpha error), and 80% power (20% beta error), 92 subjects would need to be enrolled (46 in each study arm). Estimating a 7.5% loss after randomization, the total number of subjects considered necessary to conduct the study was 100.
Breastfeeding was defined, according to the World Health Organization, 6 as one of the following conditions:
exclusive breastfeeding, predominant breastfeeding, and complementary breastfeeding, all of which, for the purposes of this study, were collectively called "any breastfeeding".
Infants who were not receiving breastfeeding at all were classified as "non-breastfeeding".
The endpoints were the rates of breastfeeding at the time of infant hospital discharge, at the first follow-up visit (7-15 days after discharge), and at 30 and 60 days after discharge.
Demographic, socioeconomic and obstetric variables, such as: age, marital status, occupation, education level, religion, number of other children, planned pregnancy, prenatal care, and income were studied in both groups.
The control group (CG) received only the usual care during hospital admission and follow-up visits.
Music therapy intervention
Music therapy sessions were systematically offered to all mothers in the intervention group, three times a week, but they were not mandatory. The sessions were conducted by two music therapists (MNSV and ASC), in an appropriate room, for 60 minutes, using the following instruments:
keyboard, acoustic guitar, caxixi, shaker, conga, tumba, surdo, ganzá, triangle, afuche, egg-shake, metallophone, clave, rattle, tambourine, pandeirola, and tantã. Sessions were divided into four movements: Mothers in kangaroo-care participated in the music therapy sessions accompanied by their children.
Randomization and data collection
After enrollment, subjects were randomized in a 1:1 fashion to the intervention group [music therapy group
using a table of random numbers. 7 Block randomization was used, with eight subjects (four for each arm).
The sequence of random numbers was known to only one of the authors (APB). A system of centralized randomization was used. As soon as a subject considered eligible signed the informed consent, the music therapy team contacted the author responsible for the randomization, who provided the allocation group of the subject.
To assess breastfeeding type at the moment of infant hospital discharge and at the follow-up visits, a health professional not involved in the study and not aware of the study objectives and of the group assignment interviewed 
Characteristics of the subjects
The demographic, socioeconomic and obstetric characteristics of participating mothers were similar in the Music therapy and breastfeeding -Vianna MN et al. two groups (Table 1 ). Birth weight, gestational age, total length of stay, days in NICU, and days in kangaroo-care nursery were all similar in both groups. In the CG, the mothers stayed significantly more days admitted, accompanying their babies, than in the MTG (Table 2 ).
In the intervention group, the ratio between music therapy sessions attended and those offered (adherence) Table 3 Breastfeeding rates among mothers of premature newborns, in the intervention and control groups, in different times after delivery 95%CI = 95% of confidence interval; CG = control-group; MTG = music therapy group; NNT = number needed to treat; RR = relative risk. * Values are expressed as n (%).
of music therapy sessions (time for infants to reach clinical stability) was 11±7.3 days (median: 9).
Endpoints
At the moment of infant discharge from the hospital, 42 mothers (88%) continued to offer some type of breastfeeding Table 3 . and emotional stress, among other conditions. [1] [2] [3] [4] [8] [9] [10] [11] In obstetrics, one study demonstrated that the fetus responds to musical stimuli and to the human voice, by increasing heart rate and movements, to a significantly greater extent than to a sham stimulus, 12 and others studies have concluded that sessions of passive music therapy (i.e., hearing of selected recorded music) have a favorable influence on feelings of comfort, and also reduce stress and anxiety levels during labor and delivery. 13, 14 In neonatology, some studies have shown that listening to music may reduce parents' and premature babies' stress in the NICU 15 ; reduce the fall in oxygen saturation during endotracheal tube aspiration, and accelerate the recovery of saturation levels after the procedure 16 ; furthermore, improve physiological parameters in infants, reduce their weight loss and shorten their length of stay in the NICU and at the hospital, 17 and also increase non-nutritive sucking in premature infants. 18 To our knowledge, this is the first RCT to evaluate the impact of music therapy on breastfeeding rates among mothers of premature neonates. Lai et al. studied the influence of the hearing of lullabies for 60 minutes a day, for 3 consecutive days, in mothers and premature newborns weighting less than 1,500 g. 1 The authors found no differences in physiological parameters in the newborns, and, although they did detect a reduction of anxiety levels in mothers of the study group, the influence of music therapy on the rate of breastfeeding was not studied. Nöcker-Ribaupierre reported that the use of music therapy applied to mothers of premature newborns was capable of reducing stress and increasing breastfeeding rate, but the authors did not conduct a RCT. 19 The present study used mainly active music therapy, allowing mothers to participate in the act of "making music," that is, the musical production originating from the subject's own expressive internal motivations, in which one chooses the musical instruments, the way of playing them, the songs, and can also make improvisations, in a spontaneous linkage. Arnon et al. demonstrated, in a RCT with newborns admitted to the NICU, that live music therapy showed significantly better results than those observed in subjects who heard recorded music or did not hear any music (CG), both in subjective evaluations (behavioral scale) and in objective parameters (e.g., heart rate, breathing rate, and oxygen saturation). 20 In this study, the two groups were similar with regard to the mothers' obstetric, social-demographic, and cultural of the published studies, may be considered a success. As the sessions were not mandatory, the adherence of mothers to the sessions was not 100%, but, even so, the median adherence of 65% (range: 17-100%) was also considered excellent. Krout, studying the effect of music therapy in the state of relaxation, physical comfort, and pain control in terminal patients, concluded that the method was effective when a minimum of three sessions were conducted. 21 The model used for the music therapy sessions was extremely singular, in comparison to other studies in the literature. Sessions of 1 hour duration, divided into four parts, allowed for an initial spontaneous verbal expression, in which each mother could express their enormous anguish due to their fragile newborns being admitted to a NICU, preparing the ground so that emotions could be brought up to proceed into the musical expression phase. These initial moments provided a therapeutic atmosphere for the reduction of stress and anxiety, with the expected positive impact on the decision to engage in breastfeeding.
Discussion
Additionally, more important than hearing music, the act of "making music" is recognized thoroughly as one of the primary mechanisms of the effectiveness of music therapy.
In our study, it was in the second phase of the sessions that those mothers could try (some for the first time) to manipulate the musical instruments and to experience their capacity to participate in "making music" and its special beneficial effects. In the third movement, the use of lullabies stimulated the mother-infant bonding and the strengthening Additionally, it is reasonable to think that, if the sessions could continue after the neonate's hospital discharge, the positive effects could be prolonged.
There were three exclusions in the MTG and four in the CG after randomization, but, even if it was used an intentionto-treat analysis, the results obtained would not be different.
Another point that may be raised is that sessions included both music therapy and verbal interactions, but the time designated to these interactions was only the first 5 to 10 minutes and the last 5 minutes, leaving 45-50 minutes to music therapy itself. The only way to overcome this bias would be the assignment of a third group that would have only the first 5 to 10 minutes of talking with the therapeutic team and no music therapy at all; but this would require at least more 50 subjects, and a very long time to end the study, turning the research unviable. In spite of the issue mentioned above, this study clearly shows the benefits of music therapy, in the singular way it was offered, that is, combined with other stress-relieving component. However, it needs to be replicated in other settings, with larger sample sizes, to confirm the results we found. In addition, if our findings are confirmed, music therapy could be an additional, relatively simple, and low-cost strategy to be implemented in hospital maternities for increasing breastfeeding rates among mothers of premature infants and, consequently, its associated benefits.
The results of this study suggest that music therapy may have a positive impact on the maintenance of breastfeeding in mothers of hospitalized premature neonates. A relatively low NNT and the characteristics of the intervention with groups of mothers suggest that this approach could be useful in increasing breastfeeding rates among mothers of premature newborns. 
